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Abstract

Development of Sediment Anthropogenic Background for the East Waterway
Using Upstream Suspended Sediments

Dan Berlin (dberlin@anchorqea.com) (Anchor QEA, LLC, Seattle, WA, USA), Ravi Sanga
(sanga.ravi@epa.gov) (U.S. Environmental Protection Agency, Seattle, WA, USA), Brick Spangler and
Joanna Florer (Port of Seattle, Seattle, WA, USA), Debra Williston and Jeff Stern (King County, Seattle,

WA, USA), and Pete Rude and Allison Crowley (City of Seattle, Seattle, WA, USA)

Background/Objectives. The East Waterway Operable Unit of the Harbor Island Superfund Site (EW)
in Seattle, Washington, is a 1.5-mile-long, 157-acre, maintained commercial waterway located
immediately downstream of the Lower Duwamish Waterway Superfund Site (LDW). The EW Feasibility
Study (FS) developed sediment preliminary remediation goals (PRGs) based on natural background for
total polychlorinated biphenyls (PCBs), dioxins/furans, and arsenic, because risk-based threshold
concentrations for human health remedial action objectives for these chemicals were less than natural
background concentrations. FS analyses showed that these PRGs are unlikely to be achieved following
remedial action due to the urban setting of the EW and sediment inputs from Green River upstream of
the EW and LDW. Sediments accumulating in the EW that are not related to EW sources contain
contaminants greater than natural background. Therefore, the U.S. Environmental Protection Agency
(EPA) determined it necessary to develop anthropogenic background (AB) estimates for total PCBs,
dioxins/furans, and arsenic to help inform post-remediation contaminant concentrations in sediments.

Approach/Activities. A technical working group was formed to assemble and evaluate existing data,
and then, if sufficient data existed, develop AB estimates. The FS determined sediment inputs to the
EW are predominantly from the Green River (approximately 99%), with a very small amount from
localized urban inputs (approximately 1%). This information, along with the EW physical conceptual site
model, showed that in the long term, following site remediation, the EW surface sediments are
expected to equilibrate to the sediment characteristics of material entering the EW. Therefore, the
approach identified existing datasets that would be representative of suspended sediments entering the
EW that are not associated with site releases. The assembled datasets were evaluated for acceptable
quality and for adequate quantity for statistical evaluation. Ultimately, the suspended sediments dataset
from the Green River (data collected just upstream of the LDW) was determined to be broadly
representative of the upstream sediment loading to the EW.

Results/Lessons Learned. Other datasets such as bedded sediments were determined to not be
representative of the remaining suspended material entering the EW after much is deposited in the
LDW upstream. The suspended sediment datasets representing a wide range of flow conditions were
used to estimate AB because chemical concentrations varied by flow, rainfall (watershed runoff), and
an upstream dam release. The data were evaluated to support dataset refinement and adjustment,
identify potential uncertainties, and develop AB estimates representative of particulate matter that
reaches and settles in the EW. The selected AB values based on the 95% upper confidence level on
the mean statistic were selected for total PCBs (31 micrograms per kilogram dry weight), for arsenic (20
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milligrams per kilogram dry weight), and for four dioxin/furan congeners, which accounted for the
majority of risk (ranging from 0.71 to 2.1 nanograms per kilogram dry weight). The results of this effort
demonstrated a strong favorable collaboration between EPA, local municipal governments, and

federally recognized tribes.
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